In his article Panjabi gives a concise overview on the current knowledge and understanding of low back and neck pain [12]. He introduces the hypothesis that chronic back pain originates from subfailure injuries of three types of spinal ligamentous structures and their embedded mechanoreceptors: namely the spinal ligaments, the disc annulus and the facet capsules. These injured tissues then send out corrupted transducer signals to the neuromuscular control unit, and as a result corrupted muscle response patterns are generated leading to adverse consequences such as higher stresses, muscle fatigue, further injuries, and inflammation.
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While paying less attention to the central learning processes involved in chronic back pain [5, 6, 19] , this model focuses mainly on the structural mechanisms of pain generation. We are appreciative about the value of the hypothesis within this structural field and are optimistic about its successful application to the understanding and treatment of many cases of back pain. While we agree with the basic hypothesis and its emphasis on the transducer (mechanosensory) function of ligamentous tissues, we suggest to refine the model in terms of an inclusion of the thoracolumbar fascia (TLF). We present evidence that the TLF is significantly involved in all three levels of the hypothesis concerning spinal ligamentous structures: the transducer function of these tissues, their structural spinal function, and their proneness for subfailure injuries.
Transducer function of the TLF
Several studies revealed the presence of mechanosensory receptors in fascia [14, 20, 21, 24] . In particular for the TLF, the presence of Ruffini's and Vater-Pacini corpuscles has been demonstrated [27] . The same type of mechanoreceptors were found in the spinal ligamentous structures mentioned by the author [10, 18, 28] , and it is likely that these fascial receptors may serve a similar purpose, i.e. that they are involved in a neurosensory transducer function as indicated by investigations involving fascial mechnoreceptor stimulation in cats [14] . Indeed, since most of the spinal ligamentous structures are located relatively close to the axis of spinal movements [7, 9] , they are in a less favourable position for the accurate detection of small load or position changes; compared with the TLF which is positioned at the furthest possible distance and therefore at a more advantageous position for this purpose (Fig. 1 ). It could be objected, that the supraspinous ligament, connecting the tips of the spinous processes, is similarly well positioned. Yet in fact, this can be also seen as further support for our suggestion, since this ligament is formed by a local attachment of the TLF (inferior to the spinous process of L4 the supraspinous ligament even ceases to exist in most bodies, in exchange for a diagonal fibre crossing of the TLF) [8, 13, 25] . Since TLF stiffness can be adjusted by muscular tonus changes, such as from the transversus abdominis [3] , this servomechanism provides an additional advantage of this important dorsal tissue: the ability for the fine tuning of its mechanoreceptors over a wide range of spinal movement. Such a tuning mechanism is not known about the spinal ligamentous structures mentioned by Panjabi.
Structural function of the TLF
Anatomical studies demonstrate that the different layers of the TLF are a sophisticated integrated system for tension transmission. The alignment of the collagen fibres reveals the direction of the load bearing function and is the basis for the effective load transfer from spine to pelvis, legs and arms [1, 23] . It has been shown that tensional stiffness of the different layers of the TLF influences spinal stability, such as in resisting spinal flexion or extension [2, 3] . This is exemplified by the anteroposterior fibre orientation of the interspinous ligament, which seems to reflect its primary function as a transmitter of TLF tension, rather than merely a direct holding against spinal flexion [25] .
Subfailure injuries of the TLF
As fascia-like ligaments-has a much less abundant blood supply than muscles, it can be expected to heal as slowly as ligaments, and may therefore be a more likely facilitator of chronic back pain than injured muscles. Creep deformation in response to sustained lumbar flexion has been described for the spinal ligamentous structures included in the hypothesis [11] . Since the TLF has a lower stiffness than spinal ligaments [22] and is additionally positioned further away from the axis of spinal flexion, it can be expected to be exposed to at least similar deformation challenges [26] . Similarly, subfailure injuries due to strenuous tissue extensions can be expected to occur in the TLF as commonly or even more often than in spinal ligaments. Indeed, this consideration is corroborated by the frequent presence of clusters of myofibroblasts-cells commonly associated with a tissue repair function-in muscular fasciae such as the fascia lata, plantar fascia and TLF [15, 16] .
We therefore suggest that the TLF should be included as an additional element-besides the spinal ligamentous structures considered by the author-in the new explanatory model for chronic back pain proposed in the article. Although fascia has been neglected in back pain research during the last decades, this inclusion will provide a basis for further research and new therapeutic directions in application of the new hypothesis. Indeed, this promise can be readily illustrated by two examples: recent findings based on tissue sections from 32 adult bodies revealed a higher average density of myofibroblasts in the lumbar TLF (compared with other fasciae, such as the fascia lata or plantar fascia), indicative of a high presence of subfailure injuries [17] . And a histological examination of the TLF in 24 chronic back pain patients reported a striking absence of mechanoreceptors normally found in this tissue [4] . Both findings fit well into the suggested hypothesis of Panjabi, given our suggested inclusion of the TLF. 
